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pipes F' flows, through the small pipe on the left, to the 
top of the cylinder. 

The operation is as follows: In the lower part of the 
cylinder the highly oxygenated liquid which flows 
downward from the small pipe on the right gives up 
all of its nitrogen to the ascending gas, absorbs from 
this a corresponding quantity of oxygen, and reaches 
the bottom of the cylinder as practically pure liquid 
oxygen. In this process the ascending gas is con
verted from pure oxygen into a mixture of the consti
tution of common air, containing 21 per cent of oxygen_ 
As this air continues to ascend through the liquid ni
trogen dripping from above it gives up all of its oxy
gen to the latter and arrives at the top of cylinder as 
nitrogen. In short, the compressed air which enters 
the apparatus at the bottom, A, is separated into prac
tically pure nitrogen which escapes at N at the top, 
and equally pure oxygen which flows out at 0, at the 
bottom of the rectifying cylinder. 

Two generators constructed on these principles are 
used by the Liquid Air Company, of Boulogne-sur
Seine. One produces daily 700 cubic meters (25,000 

cubic feet), the other 1,000 cubic meters (36,000 cubic 
feet) of oxygen containing from 2 to 4 ver cent of im
pUrities. Fig. 5 gives a general view of the larger 
generator. At the right is an apparatus for producing 
liquid air to charge the generator and to supply loss, 
in the middle of a tower containing the regenerator 
(the horizontal pipes of Fig. 2) , and at the left a simi
lar tower containing the separating and rectifying ap
paratus just described, and shown in Fig. 4. 

The towers are only 13 feet high, yet the output 
far exceeds the aggregate production of all other oxy
gen generators in France. The ultimate aim of the 
new process is the production of one cubic meter (36 

cubic feet), or more, of oxygen per horse-power hour
an efficiency twenty or thirty times as great as that of 
the usual process based on electrolysis of water. 

[Contmued from SUPPLEMENT No. 1587, page 25426.) 
RESERVOIR, FOUNTAIN, AND STYLOGRAPHIC 

PENS.-IX.* 

By JAMES P. MAGINNIS, A.M.lnst.C.E., M.Inst.Mech.E. 

FOUNTAIN PENS. 
THE "Auto filler," shown in Fig. 206, is, as its name 

implies, a self-filling pen, whose ink container, like 
that of the "Automatic," consists of a soft rubber tube, 
1, the rear end of which is closed by a plug, prolonged 
in spindle form, which spindle, S, projects through the 
end of the barrel, B, when the small cap, C, is re
moved. The' other end of the "ontainer, 1, clasps the 
"feed," F. The spindle, S, may be revolved by the 
finger and thumb, and the act of doing so causes the 
rubber container to twist, as the lower end is held fast, 
thus driving the air out of the container. Placing the 
point in the ink, and allowing the container to 
straighten out slowly from its twisted form, the ink 
quickly rises and fills the container. The disadvantage 
of these pens lies in the flexible container, which quick
ly perishes, but a new tube may be had at a very 
trifling cost, and may be readily substituted for the 
old one, when the pen will have a new lease of life. 
The "Autofiller" is very similar to the Conklin pen, 
the chief difference being the method of manipulating 
the flexible ink reservoir, by twisting instead of by 
pressure. 

The "Post" pen, illustrated in Fig. 207, and already 
described, is a pen constructed on the syringe princi
ple. A piston, P, fits the barrel, B, and is operated 
by the piston rod, R. The idea is to fill the pen 
by means of the piston arrangement, just as a syringe 
may be filled. There is nothing special about the feed 
arrangement, but an ingenious method is adopted of 
elongating the piston rod. This rod is hollow, and an 
extension rod, E, is provided, which, when not required 
for use, slides into the hollow rod, lying snugly out 
of the way. It may be withdrawn a short distance, 
and then a couple of turns screws it into the rod, R, 
thus making it a more convenient length to use. Be
fore replacing the cap which covers the piston rod, 
when the pen is in use, the rod, E, is unscrewed and 
slid back into R, thus maintaining the length of the 
pen as normal. A small cap is provided to protect the 
nib when out of use. The "Post" pen is very well 
made; it is an excellent form of self-filling pen, but 
the ink-holding capacity is small. It may be of in
terest to state that the Salvation Army is responsible 
for its introduction into this country. 

Fig. 208 shows a section of the fountain pen of the 
Eagle Pencil Company, a firm well known for its in
genious automatic pencil holders. It will be seen that 
the barrel and point section are in one piece, and that 
a second barrel, screwed into the first at its upper end, 
reaches downward to the feed bar. This inner barrel 
may be entirely removed and filled with ink in the 
manner generally adopted, and then returned to the 
position shown in its outer case, thus keeping joints 
free from ink. The feed bar has a hole drilled right 
through its center line from end to end, and a branch 
leading downward for the admission of air, while ink 
passes along the groove on its upper side to the under
side of the nib, which is not shown in the drawing. 

In Figs. 209 and 210 appear two excellent sectional 
views of the "Conklin" pen. The upper one shows 
clearly the flexible rubber reservoir fully distended, 
and ready for use. A metal band passes nearly round 
the casing and through the opening formed in the 
thumb-piece of the presser bar. In the position shown 
in the upper view, the presser bar is inoperative, but 
when the gap in the metal band is brought into the 
position shown in the lower view, the reservoir may 
be compressed for filling. 

* Journal of the Society of Arts. 

Fig. 211 (H. Siegert, 1892, 4739) shows a fountain 
pen in which the penholder, C, is connected by a flexi
ble rubber tube, B, to an ink bottle, E, the tube pass
ing through a cork or stopper fixed in the bottle, and 
reaching down to the bottom. A second tube with a 
rubber ball, D, also passes through the stopper, but 

In this drawing, Fig. 212 (R. Galland-Mason, 1900, 

5279) , the ink vessel, A, is connected to a fountain pen 
by means of a rubber capillary tube, C. The ink flow 
is regulated by a spring clip, B, which may be placed 
in any convenient position. The idea is very similar 
to the previous one, but differs in this respect: In the 
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does not reach so far downward as to touch the ink. 
By squeezing the ball, D, the pressure of air is in
creased and ink is forced into the penholder, C. The 
inventor suggests that several pens may be connected 
to the same ink bottie, each having its flexible con
nection. 
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former case the ink arrives at its destination by a 
syphonic action, stimulated by the action of the rubber 
ball, whereas i.n the latter the ink flows by gravity. 

Fig. 213 represents a neat little pen sold by Messrs. 
Eyre & Spottiswoode at the modest price of threepence. 
The ink-reservoir is made of brass, as many Birming-
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!;tam productions are, and it is intended to be used in 
combination with any ordinary steel nib which may 
fit. The nib is held in position by the plug of vulcan
ite shown underneath it, the cut in which gives it a 
spring like grip. In this respect it is similar to the 
" Fleet" or "Fenchurch" pen. Ink is fed to the nib by 
the saw-cut extending along the upper length of the 
plug, and which, when in position, lies immediately 
under the nib. The stricture shown in the barrel pre
vents the plug from being thrust too far inward. 

Messrs. Myers & Son have no intention of being out
done in the matter of price, for in Fig. 214 we have a 
fountain pen retailed at the very moderate price of one 
penny. He would indeed be a careful man who ex
pected a fountain pen for less. L ike the pen just de
scribed, the ink reservoir is of brass. The nib, how
ever. is specially made for the pen, and has a grooved 
air channel extending along from the butt to about 
half the length of the nib. The nib is held in a metal 
penholder continued underneath the point of the nib 
as shown in the drawing, and capable of holding a con
siderable quantity of ink. A slip of wood is inserted 
in the rear of the penholder, to form an ink feeder. 

Messrs. Myers have sent me some of these pens, and 
I am pleased to find that they are really workable. 
Truly, no one need be without a fountain pen. 

I feel that 1 have nothing to teach those who have 
been, and are still, designing fountain pens, but per
haps the general public will allow me to tell them how 
I keep my fountain pens clean. It is, as I dare say 
many know to their cost, a great mistake for those in
experienced in such matters, to attempt to take all thb 
parts of a fountain pen out of their proper places, 
owing to the difficulty experienced in putting the 
various parts back in their correct relative positions. 
It is also a difficult matter to thoroughly cleanse the 
minute passages, and free them from foreign matter 
which will get there, and which becomes hardened 
and obstructs the flow of ink and air. 

The simple device I have shown in Fig. 215 is most 
effective in its action. It consists of one of the little 
pipette tubes supplied with fountain pens, fitted into a 
cork slightly tapered, as you can see. T his I place in 
the water supply tap, with the result that a fine jet of 
water is produced, issuing from the point at a consid
erable pressure, so strong that if the point section of 
the pen be unscrewed and the jet allowed to play into 
the passages, all impurities will quickly disappear, and 
the pen be thoroughly cleansed. This is not patented, 
but it works just as well as if it were, and I advise 
fountain pen users to try it. 

I now want to show you the internal arrangements 
of the latest "Swan" pen. Fig. 216 shows the ink reser
voir, A, into which is screwed the point section, B. A 
vulcanite plug. G. fits loosely into the point section, 
and extends in the form of a tapering finger, under
neath the nib, reaching nearly to its point. This 
plug is pierced along its axis by a rectangular hole, 
and an enlarged chamber is formed at D. A nar
row tongue of metal, E, shaped somewhat like a nib at 
its rear end, lies along the back of the writing nib, N. 
The double wire, W, has at one end a tiny tapering plug 
or stopper, S. When the parts are fitted together, this 
wire passes through the rectangular hole in the plug, 
G, and the little stopper, S, occupies a position in the 
forward end as shown in cross section at B, a round 
stick in a square hole, thus leaving the four corners 
open for the admission of air. To fill the reservoir, it 
is only necessary to slightly withdraw the stopper, S, 
and the air readily finds its way out, through the 
square hole referred to, while the ink presses inward. 

Mr. Watts kindly sent me two of these pens for ex
perimental purposes, one of these being of ordinary 
proportions, and the other of noble dimensions. I am 
much pleased with them, especially the latter, and to 
give some idea of its capacity for ink as compared 
with other well-known pens, I have here in Fig. 217 
shown it alongside the "Waterman" pen, a pen of 
which I cannot speak too highly, while below it will 
be seen the penny pen of Messrs. Myers. Shall I call 
them "Dignity and Impudence," or "The Sublime and 
the Ridiculous"? 

One word as to the cap. There appears to be a ten
dency to provide a cap which perhaps, to many, is 
clumsy. Its appearance is evident in the drawings of 
the "Waterman" and the "Swan" pens. To those who 
want to know why it is being adopted, I would point 
out that it is designed as a safeguard against any possi
ble leakage at the joint between the ink reservoir and 
the point SEction, which it completely covers, and it 
fulfills its mission admirably. It might, however, in 
my humble opinion be improved in de�ign. 

Finally, I would repeat that it has not been my in
tention to make invidious distinctions with regard to 
any particular make of pen; on the contrary I have 
endeavored to describe one and all impartially. Where 
I have had opportunities of testing any of the pens I 
have spoken of them as I found them, and when I 
have had any praise to bestow it has been given be
cause I considered such was due. It must not be un
(lerstood, however, that many other pens may not have 
equally good features. 

It may possibly have been a shock to some to find 
that the modern fountain pen is the outcome of ideas 
so old, but aftn all has been said and done, the most 
ingenious, or the simplest, or the most scientifically 
ctesigned fountain pen is bound to be a failure unless 
it be properly made and properly adjusted. Be the 
invention old, or be it new, it cannot help but fail in 
its object, if the skillful hand and intelligent mind of 
the artisan are not brought to bear on its production. 

Perhaps a fitting termination to this lecture would 
be a description of a fountain pen which my friend, 
Mr. Bennett H. Brough, has brought to light in a vol· 

ume published in 1 723, being an English translation 
of Monsieur M. Bion's work on Mathematical Instni
ments, written and published in French some years 
previously, in which the instrument was called " plume 
sans fin," a pen without end. It is, however, in the 
English translation called a fountain pen. Here is a 
copy of the drawing ( Fig. 218) of the fountain pen 
which appears in the book, and it will be noticed that 
the nib employed looks very like a quill. The descrip
tive matter is very quaint, and I reproduce it here. 

Extract from Edmund Stone's translation, 1723, of 
M; Bion's work on Mathematical Instruments: 

"Of the Fountain Pen.-This instrument is composed 
of different piEces of brass, silver, etc.; and when the 
pieces, F, G, H, are put together, they are about five 
inches long and its diameter is about three lines. The 
middle piece, F, carries the pen, which ought to be 
well slit, and cut, and screwed into the inside of a 
little pipe, which is soldered to another pipe of the 
same bigness, as the lid, G; in which lid is soldered a 
male screw, for screwing on the cover; as likeWise 
for stopping a little hole at the place 1, and so hinder
ing the ink from running through it. At the other 
end of the piece, F, there is a little pipe, on the out
side of which the top-cover, H, may be screwed on. In 
this top-cover there goes a porte-craion, that is to 
screw into th", last-mentioned little pipe, and so stop 
the end of the pipe at which the ink is poured in, by 
mEans of a funnel. When the aforementioned pen is 
to be used, the cover, G, must be taken off, and the pen 
a little shaken, in order to make the ink run freely. 
Note.-If the porte-craion does not stop the mouth of 
the piece, F, the air, by its pressure, will cause the ink 
to run out at once. Note, also, that some of these pens 
have seals soldered at their ends." 

HOW TO COOK CEREALS.* 

FOR the average person the proper cooking of cereals 
is quite as important as the proportions of different 
nutrients which they contain. Variations in the com
position of similar brands are for the most part com
paratively unimportant, but it seems fair to assume 
that indifferent cooking affects more or less the ease 
of digestion and the amount of nutrients which the 
body can extract from a dish of cereal and at the same 
time detracts from the pleasure of eating. The chief 
purposes of cooking are (1) to sterilize the material, 
so that any undesirable bacteria or parasites or their 
eggs if accidentally present may be rendered harmless; 
(2) to improve flavor and appearance; and (3) to 
produce such changes in structure that the digestive 
juices may act more readily upon the nutrients pres
ent. Heat, especially that employed in the process of 
manufacture, improves the keeping quality, though 
this is not so important in the case of cereal foods as 
of some other food materials, because if the grains are 
well cleaned and are marketed and stored under proper 
conditions they should be free from dirt, mold spores, 
insects, etc., and, furthermore, they are so dry that 
they do not furnish a good medium for the growth 
of molds, bacteria, and other low forms of vegetable 
life. It is interesting to note that parching as a 
means of improving keeping quality was practised long 
before the reasons for the process were known. Thus, 
the American Indians often parched their corn before 
storing it, and indeed this practice seems to have been 
very generally followed since early times in most coun
tries when it was desired to store grains or seeds or 
to protect them during transportation. 

The second purpose of cooking, to improve flavor 
and appearance, has a value beyond a mere catering 
to the eye and to the palate, since there may be a 
direct gain in digestibility. Appetizing foods in some 
way stimulate the flow of the digestive juices, while 
those that are eaten wUhout relish seem to retard it. 

The third purpose of cooking, to convert the nutri
ents into more digestible forms, is especially important 
in vegetable foods which, like the cereals, contain a 
large proportion of crude fiber. As has been stated, 
the nutrients of the grain are found inside the starch
bearing and other cells, and the walls of these cells 
are made of crude fiber, on which the digestive juices 
ha ve little effect. Unless the cell walls are broken 
down. the nutrients cannot come under the influence 
of the digestive juices until the digestive organs have 
expended material and energy in trying to get at 
them. Crushing the grain in mills and making it still 
finer by thorough mastication breaks many of the cell 
walls, and the action of tho saliva and other digestive 
juices also disintegrates them more or less, but the 
heat of cooking accomplishes the object much more 
thoroughly. The invisible moisture in the cells ex
pands under the action of heat, and the cell walls 
burst; and the water added in cooking also plays an 
important part in softening and rupturing them. Then, 
too, the cellulose itself may be changed by heat to 
more soluble forms. Heat also makes the starch in 
the cells at least partially soluble, especially when 
water is present. The solubility of the protein is 
probably as a rule somewhat lessened by cooking, 
especially at higher temperatures. Long, slow cook
ing is therefore better, as it breaks down the crude 
fiber and changes the starch to soluble forms without 
materially decreasing the solubility of the protein. 

Investigators differ as to the amount of soluble car
bohydrates produced by long-continued cooking. 
Gudeman t reports 38 per cent soluble carbohydrates 
in cooked as compared with 5 per cent in raw break
fast cereals. 

In experiments made with rolled oats at the Minne-

• A bslracted from Farmers' Bu !letin 249, Isslled by the Department of 
Ae:riculture. 

t Journal American Chemical Society, vol. xxvi. (1904), p. 321. 
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sota Experiment Station* it appeared that cooking 
(four hours) did not make the starch much more 
soluble. However, it so changed the physical struc� 
ture of the grains that a given amount of digestive 
ferment could render much more of it soluble in a 
given time than when it was cooked for only half an 
hour. 

On the basis of the results obtained, the difficulty 
commonly experienced in digesting imperfectly cooked 
oatmeal was attributed in a discussion of these experi
ments to the large amounts of glutinous material 
which surround the starch grains and prevent their 
disintegration. When thoroughly cooked the protect
ing action of the mucilaginous proteid material is 
overcome, and the compound starch granules are suffi
ciently disintegrated to allow the digestive juices to 
act. In other words, the increased digestibility of the 
thoroughly cooked cereal is supposed to be largely due 
to a physical change in the carbohydrates, which ren
ders them more susceptible to the action of digesti"e 
JUIces. The rupturing of hard cell walls by the heat 
of cooking is also of importance, as was pointed out 
above. 

Cereals differ considerably in the amount of cooking 
required to make them as digestible as possible, but. 
not enough is definitely known on the subject to say 
exactly how long each kind should be cooked. In gen
eral, it is true that the more abundant and coarse the 
crude fiber the longer should be the cooking periotl. 
For this reason whole grains require longer cooking 
than partially crushed ones, and those containing the 
skin of the seed more than those from which it has 
been removed. For instance, whole corn kernels re
quire longer cooking than fine hominy, and whole 
wheat preparations more than flour gruel. Rice, which 
is remarkably free from crude fiber, can be thorough
ly cooked in a comparatively short time. 

In the case of the partially cooked cereals it is diffi
cult to know how much of the necessary cooking has 
been done at the factory. It is safe to assume that 
they still require at least all the cooking suggested 
in the directions usually accompanying the package 
and probably would not be harmed by considerably 
more. Physicians sometimes complain that these prep
arations are indigestible and prefer old-fashioned 
home-cooked grains. Yet it is hard to see why the 
partially cooked cereals, if they are properly recooked 
before serving, should not be just as digestible as 
those cooked entirely at home, and they certainly per
mit some economy in fuel and time. With all cereals 
it should be remembered that overcooking is unusual 
and harmless, while undercooking is common and un
desirable. 

Recent experiments on the digestibility of the pro
tein of oatmeal indicate that this nutrient is more 
thoroughly digested when the meal is well cooked 
than when only slightly cooked, and also when the 
oats are rolled or malted than when simply crushed 
and boiled, probably because the increased heat or 
pressure or the action of the malt breaks down more 
of the cell walls. In other experiments, where the 
digestion of the protein of the wheat was artificially 
imitated by the use of pepsin, raw separated gluten 
was found more digestible than cooked, and gluten 
gruel more digestible than gluten wafers. Such ex
periments, however, represent only a part of natural 
digestion, and their results would be of importance 
mainly in the case of invalids, as the whole process 
of digestion of normal persons would probably insure 
reasonably complete digestion. 

When cereals are cooked in water two kinds of 
changes occur besides those already referred to-i. e., 
part of the water is absorbed into the grain and part 
of the solid matter passes into the water. Some 
cereals absorb much more water than others before 
they are sufficiently cooked to be at their best. This 
probably depends largely on the amount of time re
quired for cooking. Raw oatmeal contains only 7 per 
cent of water, but when cooked 84 per cent, according 
to recent analyses. On an average the amount of 
water in hominy increases from 11 to 79 per cent in 
cooking and that in rice from 12 to 72 per cent. If 
we consider cereals in the form in which they come 
on the table, we certainly get a larger proportion of 
nutrients from those that absorb the least water. Be
cause it is drier a saucer of cooked rice actually has 
a higher food value than a like quantity of cooked 
oatmeal. From this it might be argued that the dry 
ready-to-eat cereals are preferable to those cooked at 
home, but this is not necessarily the case. Many per
sons, if they do not actually soften the dry and ready
to-eat cereal foods with hot water before serving, add 
considerable milk or cream to them and so make a 
saucerful about equal in moisture content and total 
food value to a like dish of any other cereal. 

There are probably differences in the amount of 
solid matter removed by water in cooking different 
cereals, but little is definitely known on this subject. 
If rice is boiled in an abundance of water, the latter 
becomes thickened and forms a sort of starch paste, 
sh'Owing that some material may be lost in boiling 
rice if the water is thrown away. This is one of the 
reasons why many persons prefer steaming to boiling 
as a method of cooking this food. In most cases the 
losses in cooking cereal foods are probably negligible. 
When milk, sugar, salt, etc., are added to cereal foods 
in cooking or serving, the total food value of the dish 
is, of course, greater than that of the cereal alone. 

Some instances of the practical application of the 
fact that part of the nutrients of cereals are soluble 
in water may not be without interest. Barley water, 
an c:d-fashioned beverage much thought of in the sick 

* Minnesota Sta, Bul. Vol. lxxiv., p. 153. 
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